Morphologic characterization of isolated bovine early preantral follicles during short-term individual in vitro culture.
To provide new insights in the molecular mechanism controlling preantral follicular development and to unravel the needs to support in vitro follicular development of early-stage preantral follicles (PAFs), there is a need for alternative in vitro bovine follicle culture methods. In this study, we aimed to characterize follicular dynamics using an IVC system of isolated and individually cultured bovine early PAFs during 10 days to generate individual follicle follow-up data. Preantral follicles (<50 μm) were isolated from slaughterhouse ovaries and cultured individually for 10 days. Individual follicle morphology, growth, survival, quality, and cell proliferation were evaluated in time by combining noninvasive and invasive assessment methods. The PAFs were light microscopically evaluated during culture to assess follicular dynamics, stained with neutral red to determine follicle viability, stained with 4',6-diamidino-2-phenylindole and terminal deoxynucleotidyl transferase dUTP nick end labeling to evaluate cell proliferation and follicle quality, and processed for histologic evaluation to assess follicle morphology. On the basis of their morphology, follicles were subdivided in three categories, with category 1 follicles showing the best morphologic features. On Day 0, only category 1 follicles were selected, but follicle categories were reassigned on evaluation Days 1, 2, 4, 7, or 10. Although 67% of the follicles survived 10 days of IVC, the number of follicles exhibiting a normal morphology decreased significantly from Day 7 onward and the apoptotic index increased significantly from Day 10. Both category 1 and 2 follicles showed a significant increase in follicular diameter (Day 10: 21.80 ± 0.86 and 11.82 ± 0.80, respectively). This increase in follicular diameter showed to be correlated with an increase in the total cell number. In conclusion, this culture system showed to support follicular development until Day 10, although the proportion of follicles showing normal morphologic features and the follicular quality decreased after 10 days of IVC. Follicles maintaining their category 1 morphologic features over time seem to be of a better quality and show a higher developmental competence as compared to category 2 and 3 follicles.